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FINAL ACTION 

1 . This action is in response to papers filed on November 19, 2009. Applicants 
arguments filed on November 19, 2009 have been fully considered but are not 
persuasive as addressed following rejection. Accordingly, THIS ACTION IS MADE 
FINAL. 

Claim Status 

2. This action is in response to papers filed on November 19, 2009. Claims 1-27, 
29, 31-33 and 53-65 are pending in this application and are under prosecution. 

Interview Summary 

3. Applicant's acknowledgement of the interview summary filed by the Examiner on 
September 23, 2009 is noted. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
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were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

6. Claims 1 -8 and 53-65 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over McEntee et al (USPGPUB NO 2004/0050701 filed Sep. 13, 2002) in view of Paolini 
et al (USPGPUBNO. 2002/0131147, published Sep. 19, 2002). 
Previous rejections are maintained. 

Regarding claims 1 , 4 and 7, McEntee et al teaches a method of manufacture by 
micrometer and nanometer scale spatially selective deposition of chemical substances 
on a substrate, the method including the steps of defining at least one region on the 
substrate by forming an electrostatic charge on that region which is different from the 
electrostatic charge on other regions of the substrate (Fig. 2B, # 134, paragraph 0060, 
step 'a' of the instant claim). 

McEntee et al teaches electrostatically guiding droplet placement to the substrate 
(paragraph 0041) and further teaches droplet comprise emulsion (paragraph 0097). 
McEntee et al further teaches emulsion includes an electrically insulative continuous 
phase (paragraph 0097) and an electrically charged discontinuous phase (paragraphs 
0097 and 0098). McEntee et al further teaches that the component to be selectively 
deposited comprises electrically charged discontinuous phase (paragraph 0097). 
McEntee et al do not teach about emulsion comprising a surfactant having a first part 
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which is compatible with the continuous phase and the second part which is not 
compatible with the discontinuous phase and not significantly reducing the volume 
resistivity of the continuous phase. 

McEntee et al also teaches directing the discontinuous phase of the emulsion to 
a region by attraction to or repulsion from the electrostatic charge on the region (Fig. 
4A, droplet # 144, deposition site # 134 and paragraphs 0067 and 0098, step 'c' of the 
instant claim). 

McEntee et al also teaches that the substrate (Fig. 1 , # 1 1 0) comprises a 
support, a conductive layer on the support (Fig. 1, # 120), a photoconductive layer (Fig. 
1 , #130). McEntee et al also teaches that the photoconductive layer is an electric 
insulator in the absence of light (i.e., a dielectric layer) and further teaches that the said 
dielectric layer will hold electric charge disposed on the conductive layer (paragraphs 
0042 and 0043). McEntee et al also teaches that the substrate comprises additional 
layers for chemical and biological array fabrication (paragraphs 0010, 0052, lines 5-7 
and 0108). Instant specification defines chemically functional layer is intrinsically 
reactive (paragraph 0057). The additional layer of McEntee et al for chemical array 
fabrication is the chemically functional layer on the dielectric layer as defined in the 
instant specification. 

Additional steps recited in claims 4 and 7 taught by McEntee et al are discussed 

below. 

McEntee teaches a method for insitu synthesis of DNA and RNA wherein array 
substrate is exposed to multiple chemical species sequentially thus causing a chemical 
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reaction in the at least one region (paragraph 0108, step'd' of the instant claims 4 and 7) 
and further teaches a washing step, i.e., removing the emulsion (paragraph 0108, step 
'e' of the instant claims 4 and 7). McEntee et al further teaches carrying out subsequent 
steps of the stepwise reaction emulsion (paragraph 0108 and pg. 17, section 39, step T 
of the instant claim 7). 

Regarding claim 2, McEntee et al teaches that the component to be selectively 
deposited is selected from the group comprising a DNA, i.e., a bio-active agent, 
chemical or biochemical material, a reagent and biological probes (paragraphs 0033, 
0041, 0043 and 0088). 

Regarding claim 3, McEntee et al teaches the step of carrying out repetition of 
steps (a) to (c) as recited in claim 1 , to provide a stepwise deposition process at the 
same or alternative positions on the substrate (paragraph 0108, pg. 17, McEntee et al , 
claim 39). 

Regarding claim 5, McEntee et al teaches the step of carrying out repetition of 
steps (a) to (e) as recited in claim 4, to provide a stepwise deposition process at the 
same or alternative positions on the substrate (paragraph 0108, pg. 17, section 39). 

Regarding claim 6, McEntee et al teaches the step of flooding further with a 
reagent wherein reaction of the further reagent only occurs where the spatially selective 
deposition had previously occurred (paragraph 0108). 

Regarding claim 8, McEntee et al teaches a method wherein the step of applying 
the emulsion to the substrate includes the step of applying a coating of opaque material 
surrounding the deposition site on the substrate, which is of other liquid before applying 
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the emulsion (Fig. 3, Deposition site # 133, Surrounding area # 136, and paragraph 
0073). 

Regarding claims 56, 59 and 62, McEntee et al teaches that the support is 
selected from the group comprising polymeric material (paragraph 0087). 

Regarding claims 57, 60 and 63, McEntee et al teaches that the conductive layer 
is selected from the group comprising a sputtered layer of metal (paragraph 0042). 

Regarding claims 58, 61 and 64, McEntee et al teaches that the photoconductor 
layer is selected from the group comprising zinc oxide, alloys of selenium such as 
selenium-tellurium (paragraph 0043). McEntee et al also teaches that the 
photoconductive layer is the dielectric layer in the absence of light (paragraph 0042) 
and also as defined in the instant claim 65. 

Regarding claim 65, McEntee et al teaches that the dielectric layer is a 
photoconductive layer (paragraph 0042). 

Regarding claims 1 , 4 and 7, McEntee et al do not teach about emulsion 
comprising a surfactant having a first part which is compatible with the continuous 
phase and the second part which is not compatible with the discontinuous phase and 
not significantly reducing the volume resistivity of the continuous phase. However, 
emulsion comprising a surfactant having a first part which is compatible with the 
continuous phase and the second part which is not compatible with the discontinuous 
phase and not significantly reducing the volume resistivity of the continuous phase was 
known in the art at the time of the claimed invention was made as taught by Paolini et 
al. 
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Paolini et al teaches that the emulsion comprising a surfactant having a first part 
which is compatible with the continuous phase and a second part which is compatible 
with the discontinuous phase the surfactant being selected to not significantly reduce 
the volume resistivity of the continuous phase (paragraph 0041). 

Regarding claims 53-55, Paolini et al teaches that surfactant is selected from the 
group comprising anionic, cationic, non-ionic or amphoteric compounds, polymer 
surfactant materials or phospholipids (paragraph 0041). 

Paolini et al also teaches that surfactant assists in stabilizing the droplet 
(paragraph 0041). McEntee et al teaches generation of droplets and controlling the 
volume of the droplet to deposit on the surface at predetermined location (paragraph 
0015) and thus in need of stabilization of the droplet to deliver the chemicals to the 
deposition site in smaller volume. Having surfactant stabilized emulsion droplet of 
Paolini et al, McEntee et al are able to increase the number of arrays per unit area by 
depositing smaller droplets on the surface, thus meeting their long felt need for 
generating higher density array (e.g., McEntee et al paragraph 0015). 

It would have been prima facie obvious to one having the ordinary skill in the art 
at the time the invention was made to modify the emulsion of McEntee et al with an 
emulsion comprising surfactant of Paolini et al with a reasonable expectation of 
success, with the expected benefit of having a surfactant in the emulsion to stabilize the 
droplet as taught by Paolini et al (paragraph 0041). 
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7. Claims 9-27, 29 and 31-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over McEntee et al (USPGPUB NO 2004/0050701 filed Sep. 13, 2002) in 
view of Montgomery (USPN 6,280,595 issued Aug. 28, 2001) further in view of Paolini 
etal (USPGPUBNO. 2002/0131147, published Sep. 19, 2002). 
Previous rejections are maintained. 

Regarding claim 9, McEntee et al teaches a method of forming a DNA array on a 
substrate, the method including the steps of preparing a substrate with a surface (Fig. 1 , 
substrate #110, paragraph 01 1 0) but are silent about surface functional groups 
protected by a removable protecting group. 

McEntee et al further teaches defining at least one region on the substrate by 
forming an electrostatic charge on that region which is different from the electrostatic 
charge on other regions of the substrate (Fig. 2B, # 134, paragraph 0060, step 'b' of the 
instant claim). 

McEntee et al teaches applying emulsion to the substrate that includes an 
electrically insulative continuous phase (paragraph 0097) and an electrically charged 
discontinuous phase (paragraphs 0097 and 0098). McEntee et al are silent about 
chemical emulsion comprising a surfactant having a first part which is compatible with 
the continuous phase and the second part which is not compatible with the 
discontinuous phase and not significantly reducing the volume resistivity of the 
continuous phase. 

McEntee et al also teaches depositing the discontinuous phase of the emulsion 
to the at least one region by attraction by the electrostatic charge on the region and 
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optionally by the use of bias voltage to reduce deposition in non-required regions 
(paragraphs 0098 and 0099, step'd" of the instant claim). 

McEntee et al also teaches a method for insitu synthesis of DNA and RNA 
wherein array substrate is exposed to multiple chemical species sequentially thus 
causing a chemical reaction in the at least one region (paragraph 0188), but are silent 
about causing chemical de-protection. 

McEntee et al further teaches a washing step, i.e., removing the emulsion 
(paragraph 0188, step 'f of the instant claim). McEntee et al further teaches carrying out 
subsequent steps of the stepwise reaction emulsion (paragraph 0188 and pg. 17, 
section 39 step 'g' of the instant claim). 

McEntee et al also teaches that the substrate (Fig. 1 , # 1 10) comprises a 
support, a conductive layer on the support (Fig. 1 , # 120), a photoconductive layer (Fig. 
1 , #130). McEntee et al also teaches that the photoconductive layer is an electric 
insulator in the absence of light (i.e., a dielectric layer) and further teaches that the said 
dielectric layer will hold electric charge disposed on the conductive layer (paragraphs 
0042 and 0043). McEntee et al also teaches that the substrate comprises additional 
layers for chemical and biological array fabrication (paragraphs 0010, 0052, lines 5-7 
and 0108). Instant specification defines chemically functional layer is intrinsically 
reactive (paragraph 0057). The additional layer of McEntee et al for chemical array 
fabrication is the chemically functional layer on the dielectric layer as defined in the 
instant specification. 
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Regarding claim 10, McEntee et al teaches insitu oligonucleotide synthesis 
(paragraph 0043), which comprises the subsequent steps of the stepwise coupling 
process are those in the phosphoramidite chemistry for synthesis of 
oligodeoxynucleotides. 

Regarding claims 1 1-23, McEntee et al teaches an emulsion (McEntee et al, 
paragraph 0097) but do not teach about its volume resistivity, viscosity and details of 
method of producing emulsion. 

Regarding claim 24, McEntee et al teaches the step of defining at least one 
region on the substrate by forming an electrostatic charge on that region includes the 
step of image reversal to enable deposition in non-charged regions (paragraphs 0056 
and 0106). 

Regarding claim 25, McEntee et al teaches the step of formation of the 
electrostatic image pattern is by electrostatic means wherein the substrate is a 
photoconductor (Fig. 2B, # 130, paragraph 0058) and the formation of the electrostatic 
field is by charging and subsequent discharging by selective illumination (Fig. 2A, 
Illumination # 150 and paragraphs 0010 and 0058). 

Regarding claims 26-27, McEntee et al teaches aqueous washing step to remove 
emulsion, but do not teach about chemical deprotecting agent. 

Regarding claim 29, McEntee et al do not teach about type of surfactant. 

Regarding claim 31 , McEntee et al teaches that the support is selected from the 
group comprising polymeric material (paragraph 0087). 
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Regarding claim 32, McEntee et al teaches that the conductive layer is selected 
from the group comprising a sputtered layer of metal (paragraph 0042). 

Regarding claim 33, McEntee et al teaches that the photoconductor layer is 
selected from the group comprising zinc oxide, alloys of selenium such as selenium- 
tellurium (paragraph 0043). 

Regarding claim 9, McEntee et al teaches the insitu synthesis of oligonucleotides 
(paragraphs 0043 and 0108), but are silent about the functional group on the substrate 
and chemical deprotecting at the deposited site. However, functional groups on the 
substrate to synthesize polymers and chemical deprotection at the deposited site was 
known in the art before the claimed invention was made as taught by Montgomery, who 
teaches a method for solid phase synthesis comprising a substrate with surface 
functional groups protected by a removable protecting group at a addressable electrode 
location (Fig. 1a, protectable functional group # L — p, Fig. 1b- after deprotection # L- 
NH2, Addressable location -#1 , column 5, lines 57-67, step 'a' of claim 9). Montgomery 
further teaches applying potential to generate electrochemical reagents capable of 
deprotecting the protected chemical groups on the molecule (column 5, lines 30-56). 

Regarding claim 26, Montgomery teaches scavenging agent to neutralize any 
residual chemical de-capping agent in the reaction region to prevent it from reacting in 
non-desired parts of the array. 

Regarding claim 27, Montgomery teaches that chemical deprotection agent is 
sulfonic acid (column 21, lines 5-11). 



Application/Control Number: 10/562,369 Page 12 

Art Unit: 1634 

McEntee et al and Montgomery teaches steps, 'a, b and d-f recited in instant 
claim 9. 

Montgomery also teaches that the electrochemical technique is well suited for 
synthesizing a variety of chemical sequences at known locations that is cost effective 
and practical and saving time (column 4, lines 28-38). 

It would have been prima facie obvious to one having the ordinary skill in the art 
at the time the invention was made to use the electrochemical technique of Montgomery 
in the DNA array method of McEntee et al with the expected benefit of synthesizing a 
variety of chemical sequences at known locations that is cost effective and practical and 
saving time as taught by Montgomery (column 4, lines 28-38). 

Regarding claim 9, McEntee et al and Montgomery are silent about McEntee et 
al are silent about emulsion comprising a surfactant having a first part which is 
compatible with the continuous phase and the second part which is not compatible with 
the discontinuous phase and not significantly reducing the volume resistivity of the 
continuous phase. However, emulsion comprising a surfactant having a first part which 
is compatible with the continuous phase and the second part which is not compatible 
with the discontinuous phase and not significantly reducing the volume resistivity of the 
continuous phase was known in the art at the time of the claimed invention was made 
as taught by Paolini et al. 

Paolini et al teaches that the emulsion comprising a surfactant having a first part 
which is compatible with the continuous phase and a second part which is compatible 
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with the discontinuous phase the surfactant being selected to not significantly reduce 
the volume resistivity of the continuous phase (paragraph 0041). 

Paolini et al also teaches that surfactant assists in stabilizing the droplet 
(paragraph 0041). McEntee et al and Montgomery teach generation of droplets and 
controlling the volume of the droplet to deposit on the surface at predetermined location 
(paragraph 001 5) and thus in need of stabilization of the droplet to deliver the chemicals 
to the deposition site in smaller volume. Having surfactant stabilized emulsion droplet of 
Paolini et al, McEntee et al and Montgomery are able to increase the number of arrays 
per unit area by depositing smaller droplets on the surface, thus meeting their long felt 
need for generating higher density array (e.g., McEntee et al paragraph 0015). 

It would have been prima facie obvious to one having the ordinary skill in the art 
at the time the invention was made to modify the emulsion of McEntee et al and 
Montgomery with emulsion comprising surfactant of Paolini et al with the expected 
benefit of having a surfactant in the emulsion to stabilize the droplet as taught by Paolini 
et al (paragraph 0041). 

McEntee et al, Montgomery and Paolini et al teaches steps, 'a-f recited in instant 
claim 9. 

Regarding claims 1 1-23, McEntee et al in view of Montgomery teaches an 
emulsion (McEntee et al, paragraph 0097) but do not teach about its volume resistivity, 
viscosity and details of method of producing emulsion. However, production of two 
phase emulsion and its properties were known in the art at the time of the claimed 
invention was made as taught by Paolini et al. 
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Regarding claim 1 1 , Paolini et al teaches a two phase electrophoretic medium 
that includes a continuous phase emulsion of a volume resistivity of high resistivity of 
approximately greater than a million ohm-cm (paragraphs 0074 and 0089). 

Regarding claim 12, Paolini et al teaches a continuous phase of the emulsion 
selected from mixture of hydrocarbons, aromatic hydrocarbons, silicone fluids 
(paragraphs 0020 005, 0076-0077). 

Regarding claim 13, Paolini et al teaches the continuous phase of the emulsion is 
a highly viscous liquid (paragraph 0039). 

Regarding claim 14, Paolini et al teaches that two phase electrophoretic medium 
wherein the discontinuous phase of the emulsion is non-aqueous and is substantially 
insoluble in the continuous phase (paragraphs 0008 and 0037). 

Regarding claim 15, Paolini et al teaches a method wherein the discontinuous 
phase of the emulsion is selected from the group comprising a carrier liquid for a solid 
particle (paragraph 0008). 

Regarding claim 16, Paolini et al teaches that the discontinuous phase of the 
emulsion is selected from the group comprising commercially available mixtures of 
hydrocarbons including Isopar (paragraph 0051). 

Regarding claim 17, Paolini et al teaches that the emulsion further includes a 
charge control agent (paragraphs 0060 and 0084). 
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Regarding claim 18, Paolini et al teaches that wherein the charge control agent is 
selected from the group comprising an inorganic acid and its salts, an organic acid and 
its salts or an ionic or zwitterionic compound (paragraphs 0084-0089). 

Regarding claim 19, Paolini et al teaches that wherein the charge control agent is 
selected from the group comprising metallic soaps, comprising a metal and an acid 
wherein the metal is selected from barium, calcium, zinc, chromium, aluminum, lead, 
manganese, iron, nickel and cobalt and the acid portion is a carboxylic acids, caproic 
acid, octanoic (caprylic) acid, capric acid, lauric acid, stearic acid, oleic acid, linolic acid 
(paragraph 0088). 

Regarding claim 20, Paolini et al teaches that the emulsion comprises the dis- 
continuous phase present in the range of about 40 to 95 % and continuous phase 
surrounds the discontinuous phase (paragraphs 0018-0019) thus teaching continuous 
phase is in the claimed range. Paolini et al also teaches that emulsion comprises 
surfactant 0.1 to 10% by weight (paragraph 0041) and charge control reagent 
(paragraphs 0083-0088). Paolini also teaches surfactant is also comprise charge control 
agent (paragraph 0088) thus teaching charge control agent is within the claimed range 
of percent by weight. 

Regarding claims 21-23, Paolini et al teaches that the discontinuous phase has a 
droplet size of from about 1 nm to 100 microns (paragraphs 0046, 0054 and 0067), 
which meets the limitation of droplet size from 100 microns down to 0.2 microns 
(limitation of claim 21), from 500 nanometers down to about 50 nanometers (limitation of 
claim 22) and from about 200 nanometers down to 1 nanometer (limitation of claim 23). 
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Regarding claim 29, Paolini et al teaches that the surfactant is selected from the 
group comprising anionic, cationic, non-ionic or amphoteric compounds, polymer 
surfactant materials or phospholipids (paragraph 0041). 

Paolini et al also teaches that two phase emulsion medium requires reduced 
processing time in hours rather than in days and also forms an electrophoretic medium 
of different thickness allowing lowered operating voltage and/or switching time 
(paragraphs 0048-0049). 

It would have been prima facie obvious to one having the ordinary skill in the art 
at the time the invention was made to use the emulsion of Paolini et al in the DNA array 
method of McEntee et al and Montgomery with the expected benefit of having two 
phase emulsion medium requiring reduced processing time in hours rather than in days 
and forming an electrophoretic medium of different thickness allowing lowered operating 
voltage and/or switching time as taught by Paolini et al (paragraphs 0048-0049), thus 
also providing a detailed method of producing emulsion in hours in the method of 
McEntee et al and Montgomery. 

Response to remarks from Applicants 
Rejections under 35 USC §103 (a) 

8. Applicant's arguments filed on November 19, 2009 with respect to claims 1-8 and 
53-65 being unpatentable over McEntee et al in view of Paolini et al have been fully 
considered but they are not persuasive for the following reasons. 
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Applicant's arguments are directed to McEntee et al not teaching emulsion as 
claimed and Paolini et al cure the deficiency of McEntee et al. Applicants have made 
the similar arguments pertaining to the teachings of McEntee et al and Paolini et al after 
the final office action. Those arguments have been addressed in the advisory action 
mailed March 5, 2009 and office action mailed June 23, 2009. 

Furthermore, during the interview with Applicant's representative on September 
1 5, 2009, Examiners discussed and suggested that the novelty of "emulsion" 
comprising different composition and an alternative claim language to define the 
"chemical functional layer" be incorporated into the claim language to overcome the 
prior art of McEntee et al and Paolini et al. Examiners also suggested providing 
declaration of unexpected results of the claimed "emulsion" for producing robust 
microarray in view of the cited prior arts in the action mailed on June 23, 2009. 

Applicants have not incorporated suggestions from the Examiners to further the 
prosecution and choose to make arguments similar to the one made before (Remarks, 
pgs. 3-7). Arguments that are similar to the one made before (viz., traversing the prima 
facie case of obviousness by McEntee in view of Paolini and McEntee, Montgomery and 
Paolini, Remarks, pgs. 2-4) are considered repetitive and are not persuasive for the 
same reasons as described in detail in the office action mailed June 23, 2009. 

Applicant's arguments regarding claims 11,12 and 13 have been fully 
considered (Remarks, pgs. 5 and 6). These arguments are directed to Paolini does not 
teach the claimed limitations of said claims (Remarks, pgs. 5 and 6) and are not 
persuasive because as described above in section 7, Paolini et al teaches the 
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limitations of claims 11-13. Furthermore, Applicants have not provided any factual 
evidence, support documents and declarations in rebutting the teachings of Paolini et al. 
Also, the arguments of counsel cannot take the place of evidence in the record (In re 
Schulze, 346 F.2d 600, 602, 145 USPQ 716, 718 (CCPA 1965). Examples of attorney 
statements which are not evidence and which must be supported by an appropriate 
affidavit or declaration include statements regarding unexpected results, commercial 
success, solution of a long-felt need, inoperability of the prior art, invention before the 
date of the reference, and allegations that the author(s) of the prior art derived the 
disclosed subject matter from the applicant (MPEP, 716.01b). As described above in 
section 7, claimed method steps are obvious over McEntee, Montgomery and Paolini 
and therefore uncorroborated arguments are not persuasive. 



Conclusion 

9. No claims are allowed. 

1 0. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date 
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the mailing date of this final action. 
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